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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY AND ITS MANUFACTURING METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous 
electrolyte secondary battery provided with lithium manganate 
in a positive electrode without causing uneven thermal 
polymerization even if an electrolytic solution prepared by 
dissolving a solute in a mixed solvent containing cyclic 
carbonate and chain carbonate is solidified by the use of a 
thermally polymerizing polymer material. 

SOLUTION: This nonaqueous electrolyte secondary battery is 
provided, in an armoring body 14, with the positive electrode 1 1 
containing the spinel type lithium manganate, a negative 
electrode 1 2 containing a negative electrode active material 
capable of inserting and desorbing lithium ions, a separator 1 3 
for separating them, and a gel electrolyte. The gel electrolyte is 
formed by polymerizing and gelatinizing, by the use of a 
thermally polymerizing monomer material, the electrolytic 
solution prepared by dissolving the solute comprising a lithium 
salt in the mixed solution containing the cyclic carbonate and 
chain carbonate. On at least one of the surfaces of the positive ' 
electrode 1 1 and the negative electrode 12, a coating of lithium 

carbonate produced by reaction of gaseous carbon dioxide dissolved in the electrolytic solution with 
the electrolytic solution is formed. 
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o±^^tirzmm>Ji-'yi.<r>^m^m.^tix\>^?,zt 

^:S^a«^i'-^< i: t L i P Fs CI t 

fc-rs 1 izmm<r>nyiimMn-^mm. 

t>wsK^it^'yts:< 1 1 imc^Tmx-mm^ttfzswi^ 
*Jii t.fzim^m2t,zsm(^0yi(.mMn-<!Kmm, 

im 3 iov ^inxt^\.ztm<^nA^mM's~-d:Mm, 

ji^~>'Ti^viy-hX'$>hzti:mLb-r^n^mii}^(^ 

mM?jEmtminmb<^fsi,zmi^->'^u-i'iirii^-t 
^mm^-^xmmm^mk'rs'^fmmmimb . 



mdMmmi}mm-^tifz9i^ii:p^(cmsi/fxcommsi.x' 
m^s9mmi:m&-ti>m&JMb . 
msi^[^t^ I*) izi^m $ ty^mmm ^ mB^<^nsmTmsi 
nmmiz^m^-^hm&'tm:mb . 
mBmm&izmm^tLfzms^M'^<^=f: y 

^bLX^^-thlEmb, U^'^A'f #A-I^ 

m^m^nmmvim?:-k^^i>'M.mb. ztit>(njEmb 

[>^tzmz.tzi^7i(.mmm-iXMm<omkimx'h'^x. 

xmmm^m^Li^iik, mmmui:ffmuiffiiztRm-h 
m&miumjLmb. 

^mm^-^xmm&i:^-t^mms.mmT.mb , 

mwmwp^i,t&m $ titzmmm. ^ m±x't^-om^:ffy^ 
<r>mm^xwi%mMm<.zki^^^hws±mjMb . 
m^^m.izmm^ixtcme^m.^'n'^ /^-mm^ 
»{=<t ^om-^L-yjuit^^^y/HtJMb ^mtfcz 

ndXoizLtzZb^mWlb^?> »«JS 9 (ciB«5(^^* 

inWR 111 X e y y a ?-iEffi 

mm^bLX^^-t^iEmb. '>l^'>A-<:ty5:*fA- 

i^\^izmtfzn7i<mMis-iKmm<r>smijmx'f>'yx. 

xmmM?:mm.Lfzm. mm&mii>\-mi^Mzvim'-t& 
mmmi^^jLmb. 

{c. vi-^j^mi)-i^^hmmbmm-^^co^y'7-mA 
b ^ii:^ ^mm^^xmmmwim-h^mmmi. 

St. 

^tu-z%mm^ms.-th^WiiMb , 
mt5mw.n^z'm.^ixtz^m:W&.<n'^wmx'mL 
w&mz-km^^hw&%\jtiM.b. 
mimm},zmm^ixfcMtmM.^'&.<r>^ y 

i: ^^b^hn^WSL-^Wr^^-n'^, 
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[000 1 1 
[0002] 

'>A ( L i C 0O2) , - ■■/■tr/l-m'J^'yj^^ ( L i N i 
Oa) , •?y/fymV^'yj^ (L i MnjO,) ^'J^ 

[0003] SifiC^oT. g|fLfcJ!t«#ttS:«a^ L=5r 
[00 04] 

mmi/^mmLJiot-rhmm]~imiz. u^n^A- 
i!mmm'mfmizm\>^i^ti?>mmt Lx^i. mm^xm 

if>. f^&i}mmzm<x. mmm<7)f^mz-tmuz<\,^ 

t\>^oXA%^LX\>^^. Z<7)fztb. ^^mM^K. 
^m-r S c: i: 3&»-C# 5rv SH^ISJifc:** t 



[0005] hd-^JtJ^, 'J^'>A,-KDv--<}C«?etcfc 

^<7)fi;g*»'±# Lx, V ^■y^.-'dcmmizUM tra 

mAmmmii, mwmsmm7t^m$tt^-r<x . m 

[0006] tfc. v^^M,-<xmmi. ytmmizm 

^tx. :ffxim^-ri>ztim(i>tix\>^i,. z.<nm 
^, ^m^m^u^^h9\-m.mz^^Tii'i~^M.& 

OTti. r/k5-'>A^<5D7 5^— h7 -f yPA^Sriftfoy 

^mvmix'km^L. ^-fhrnrnzw^^wa^^t 

[0007] '7y:f}ym'J ^^M.^iEW^WRt 

LTfflv^Tt !J^':;A.-Ku-7--<j^^«fic*>i^TJi. 

mfAcr>^x'^j:<, immm<r>'?y:ffymu^^M.i>mM 
m<r>^mzm^Lx. ^xi)mmz^<^^ht\.^o 

m<^mntBLm L-c^t t/c h f ^ i: co^S!^ sfis-r s tz 
iif>xs>i>, z.<7)tz»>. '7yifym^}^'yM.<^t^ik^i}^t:> 

'?y:^'yifmmi-x . mmvtz-^yij'yii^^mi.x'^ 

[0008] :L<rim^^ y ^^M.-<!Kmil.zi5\,^X\m 

m&.^zmmm^hhfz^. mMrtT-^yx^jf&^LTtii 
±.Lti. ztm. wmiizmkm.<mw¥x^i.tz:ff 

r^xni^^j ^m^±\:-fztz!^Xh^ . Zcofz 
mt<n^izwm (z<m^li. yMtLf::Wm) ij' 

m^Skifi^ tXWm^t^1&TLt:fzit>X'h & . 

[ 0 0 0 9 ] -?-::-c\ :^wmi±^Lfz^mA^m^-t 
^fzif>i,z^j:^ixrzh<r>xhr>x. '7y;ffymv^^i>.?: 

-.1^^- h i^ttm^mtsnzmm^rmm^'ttimMm^: 
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COO 1 01 

[0 0 1 1 ] ^,rT\ wmizm^Ltimm:^'Mi. 9. 
mmcomnx'h?> u ^^j^m<mmLt: v ^^j^^ v 

iiOvStt^W^IS (-COOH. -NH, -OH#) Sr 

[00 1 2] ^y-c. msm^zm^Ltz^m:^':^ii. mm 
m<pcomEmi^^xt'i,zm^Lx\,^fcm^^i^\-^iiitxm 

tm. mMmi^<7)m&.mmzm{iLLtzmmtiK sr^io 
tmm:fj-m\'^mm7ifxizx omim^titzrzif>k^t(> 

i^izi5\.^x{>^xam±imm^tifzi^^mMn-ixm, 
mm^i^ixtiio^z^t. 

[0013] z<7)m^. L i p Fe ^mmR<7)mwt l 
^.■tht. HF\mizm^m^}(?-^^^-htKmt 

o^^mir^^'t^mj^m^^l^ l P Fe^rrg^t L 



[0014] ^i>, iEmminicm\'^tx\::^^f\.m-?> 

V:/:^.>">A (Mg) , Tti^m (B) , 7 y« (F) . 

TyPS— -^A (Al ) . ^y^yPh (Co) , 

A (Zr ) , ^^'y (Ti ) , - yirjU (N i ) *»<s>Si 

[0015] tfz. mmm<^mub lxh. m^/i-iH 
Ai^^- h<nmwmi,z'z>\^xi±. mzm^^tit t^rii 

/t:, m^:^-^^^—hbLXii. 'Jy^^fi^it-^^^— 

(7yy^j:< b t l«*-<^S^L-Cffli^&co*<»i L^^. 
[0016]$ 4>tc, jajl-^iO^ryv-W^i: LT 

^. «)^V>(4Cixf>c0 2«l.Xh*-4.^S^^«-^f*:t.U< 

[0 0 1 7 ] -etr. ±^tfv:«jt£7)^bj<tl»«z:<j:m 

^m^Lfz^k. z<^mMm^9miif^\.znm-thnMm 
\m-TMb . mk^-^^^- h b rn^fi-^^^— h 

TMb . mmmifw&-^tifz9\-mw.mzm!^:^x<r)nm 
^x-mmsL^mi-rhwssiJMb . 9\^wn'<zms.^ti 

TMb. ■mm^zmm^ixfz^M^(r>=ty'7-mfA^ 
mhiizi: 0 yMt'Lxm.'^^'thyM^Ub ^^t^ 

[0018] :i<r>X 0 {z. m^'x<7)#H^T'«MfSSr 

SrjDis, Wit^^x i> , I" *'xiit;^ J i,zism-thm:ij 
hij^^thzb i}m±X'^ i>xoiz^%>. 
[0019] c:<o*&, am:s?:atBS;<fx<?>#H^-c 
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[0020J 

1 ^c^•:^v^•cJilT^^lKHB•rs*\ ^mmz<r>^<r>m 
{ a ) \i^vBm^iw^m<.z9n-fmimx'h o , m 

( b ) 01 ( a ) tfOA- ABi®$r^-rBf®0-Cft 
[00 2 1 ] 1 . nAmM'^-'d:Mm 

^%^<Dt^^nMn-d^m. 1 oti, la 1 {c*-r J: 3 

iEiSl 1 IIIS^M&iS!t?!I®t-ri.©Sl 2fc. ^ft 

7 A ii-M.t^h^j:h9\-mW 1 4 I^ClRS-r -I) J: 3 CC LT 

^/c, jEffil lA-<o®tiSL-tiESBi;-K 
r) <±jE«ijg^l 5tcSfg!$ixTi3 0. »®1 2*»^>ffi 
aiL7t®@U-h' (d^-li-^) tiMfiSffi^^ 1 6 Cftgg? 
tt-CtJ "5 . 1 4<^±IKraPgi5«i?SE?5{ct*jtSttT 

[0022] ^coi-h^fitf 1 4 rttc{±yyHf::^ixJt«»?S 

- h (EC: li«^-;J<:t.- h ) t yx^;UX?-'-K^— 
h (DEC : h ) ^3 : 7(^^JfCii 

\<^m^x'mm^'±tz{><r>iimLx\^h. ttz. mm 

y^^Ja-jUi^'T^UU-h (»^4*i3 0 0gS«7)t 

/^u-ht^mn (asijiiji«5oooppm) $<irv> 

5 0'cx'3mmtmi-^ ^nvTat^i-yyu^-jui^T 

[ 0 0 2 3 ] CI ^ -C\ :^mMcr)SS^1^WHi. ftS 1 2 
co«®ibl.t^{iiESil l(7)^B<>L<«iCl*if>Mfiil 

1.12 (f^mmtz , i^^s a: o ^z±M^mfml.zm^ l 

ffiico^tt^r-ffligS (-COOH. -NH. -oum) 



i:a-Tr^ yy^:h. Z<r>rzih, «14^ttgStcJ; om 

ms.<^mut^m^tthz t ipm±T^ i> j; 3 o 

•C. ;*;^<0^?r|5&ih-C#SJ:3fc:^rS. t 
, %-lc.^*-^§ixl. J: 3 tc^S . 

[0 0 24 1 ^rtj, iEmsimtm^^?>x\f:i^/um-?y 

:^'ym'J^-yj^tLxti. ■?y:ffym*Ji-'yj^(r)-Ui 

■^^y^'^^J^ (Mg) , ^-^^ ( B> , 7 (F) . 
r/PS^-^A (A I ) , ^VN'^UN (Co) , i^)V^=.^ 
A(Zr) . (Yi ) . - y^Jl' {N i ) *»f>S 

yr^h, K-ffcxX, ^SU^'>A, r^, 

iiiiJfzti(><nU-^iMmX'^. y^'>A'f5f>-$:Jf 

[0025] ^fz, mm^comnt lxm. s*^;^-^^ 

i&Lfzx.^\yyfj~T¥-:^—\- (EC) mic, robV 

(PC) . y^vy^-i¥^^—h (B 
C) <0ii'-^<i:t>ia*»4,Stl?LTfflt.^njf iv^. t 

;Jf^s_h (DEC) v-'^f-yU^J^-d^^— h (D 

MC) . xf-;U^f-;l^j!?-4^;^^-h<^-/ir< fct, lffi*> 

[0026] ^Z::. SMMtfO^St UTti, J:aL;^.:L 
i PFgJili'KC, LiClO,, LiBFi, LiN(S 
OjCFa)^, L i N (SOjCjFs) 2, LiPF 
6., (C„F2„,, ) , (fit, lgxS6, n=1^3t{± 
2) ^*-A.S!RL-CfflV'>, Cixf><7)ia3^l>v^{i2aW 
±.^m.-^LX^X'^h. ^fc, y^-^AigcO^apMi: 
LT<i«»JKl U yb;l^S!tOO. 2~1. 5^tV 
(0. 2—1. 5^/1^/1 ) ^tfiiL-V^ 
[0027]? <^IC, l»g^co^y7-«t4t L-T 

i: iO*JgS*''T U 1/ - h T'S) 5 * y ^ S: ffl v>S 

fes^i^ti. 3j^yx-7^;U^Sl«Ei§:«^, ^v^-r^^ 
- h IKEIWslS^^^. y r y n h y )U^mi^m^ 
3b?.V^J±cn.<bc7)2StLL*^^.^2.^^fi^tL< 

?g<7)fii?Stt5r#«^-?. t . 1:6-1: 25<^ffiHt^ 

J; 3 :5rJ^T t> ^ t , ^co^-( Xtov t i^fc^JRB 

[00281 2. ^f*®!l«LZ<X«ffiOfm 
i<^J: 3 (,zm^^ti^n7i(.mM&-dmM 1 0<rH'm^ 
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oji. s-r. lE^ii iRz/nmi 2 
[ 0 0 2 9 J o^,^T^ fii**ik$<x/::^hilf*c$-Ji^LT^ 

(r>immiz^\'^x i>m:xmmti. 
[00 30] ( 1 ) mmmi 

g ) x-m^^ti. ^--omm ( b > i}<mn^fiti^^:^^f\^ 

m-ry/fyWJ^^yM. (Li,. 06Mn1.88Mgo.04O4 
Bo. 01 ) t. mMmm^\tLX<r)^yyr-^ hS>*5rS 
-g- mUi. nM.itX'9 2:5) LTiEffi^^J^*fc L 

{f, :^^V /JV i :^ \J :^ yysL-iy a y^mi AM 

-1 5F) ) mz^rnvrz, zti^. m^i5oow\<r> 
mm.m. ( 1 500 rpm) X' I o^^i^m^-tx . 
• mm ■ mmi^m^mz^itxm-^uz. 
[00311 z<7)ik. y •ymmmmsmm^~^<r>m^ 
mi-ii. mmitx'9 7:3) x-m-^Lxmrn^mt l 

m&c^mzimLxiEmi i^imtfz. ^ts. ieie 
■^wm^t:m.^-thi,zmLx . p<-Ayy a.-'jBymm. 

[0032] -^r. mSvSii^ilWi: LT ( 0 0 2 ) ffic^BB 
SPi ( doo2) *^0. 3 36nmT. cmjm<m^ 
cr>±^ $ ( Lc ) *^2 0 0 nmT'^i^f4@*^2 O^mcT) 
WmSi (295 O-C-C^t/vTAJtMIS) cO^*Srffl 

(glJitf. ««itT'9 8 : 2) -Cil^L.. CliXlC:*^: 



^0, il-^LT*®^^Jt L^c. C<7)f^, ^comS^lPl 
2$rf^L/i. 

[0033] ^/i. x^uyx?-.-^^— h (EC) ti^' 
xf-;P^&-.-K^.-h (DEC) Sr3 : 7(:7)§mT'S^ 

Ltzm^-^mmz^ i^;i./i<oy^7 x-fu^uf-'>A 

(LiPFe) $-^»e^i:-C«M?g (Li PFs/EC : 
DEC = 3 : 7) ^PSLfc. OV>T\ .TW^^C^ 

;l'xT^'UU-h (^^^l:*<3 0 0gJS<7)tO) « 

^i:i09*jt*n5 : I t^j:h Xonzmmrhtth 

tc. S^^if^li: LT t — ^^iyH'n—:^^>'\::f^U- 
hSrSOOOppmgsjDLT. ^-^llSig^f^L^o. 

Kfiifc*«6 : 1-2 5 : 1 WKHiC^T-S. i 3 fc^rri. 

[ 0 0 3 4 ] -oi-^T', ±^c7) J: 3 fc: LTf^ LJtiEfii 1 
li;mfiel2&fflv\ iix<^orat--KUx^^>-Se!c^ 

h 7 >f /PA J: 0 ^ i'l'JI^c 1 4 [*llclRS L^c^, .1 

^>:«M?SSri'h^f*:14rtlca?SL/c. ^ixtciO. 
:^::^\iM9mm*izm^-rh d i: t ^-S . 
[003 5] 01, ■vT. i7xp^$:M^;*rx$,?. 
\m.T>Vd^y:^'Xl.zmmLX, h'7-f7fCy^'Xrt$rM« 

'-K y X i^5rSt^d^ yrx-^^ I LT , <^#H^{= 

Ltz. zK^zx^. nmm Amzm&.^ixfzwmM 
w&uni>z-^^ti^ lEsi i<o^®tbsv><±mfiii 2 

coaffi<>L.<{ic:iX'?>ow®i 1 . 1 2<7>ma\izmi^^) 
SF^J 5 0*CcoaSlcffi1#LT 3^ra«D«iL/c. ifLt* 

xn. mA-^<7)'ty'7-mAx-hi>yif'jya\z'uy:^ 

(r>mn^i:^m±-tt ztizx*). mm^mt^e oom 
[0036] <.2)mmm2 

a^i-Uy:^—7i(^^—V (EC) t >''X^;U;>^— -If^— F 

(DEC) 5:3 : icTimmitx-m.-^LtziA^mmiz. i 

^:;l'/ 1 «OU^'>A>f 5 ( L i N ( SOjC 
2F5) 2) «:^»$Hi:-C®»?K (Li N (SO2C2F5) 
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j/EC : DEC = 3 : 7) ^PMLTtlitM-ti. ±^L 

mmm 2<DnAimmmw^B t tti. 
[0 0 3 7] (3 ) mmms 

x.^uy/i-ii(:H—h (EC) ai-^'x^yPX^-'-K^^-h 
( D E C ) ^ 3 : 7 (O^mitTm^ Ltzm^mMiZ . 
0. 5t/W/l<?)7^7-y-(kSK'Jf-'>A (L i PFg) 
to. St/P/I WJf-'i^A-f 5 H*a (L i N (SOz 

Cj Fs ) 2 ) trmm^-^rmmm ( l i p f? + l i n 

(SO2C2F5) 2/EC : DEC = 3 : 7) $-|igL.;t 

[0038J (4)mmm4 

lEm^^Mt Lx:^yf^->m-?y:ffymo^^A ( l i 

i.osMni.esMgo.oiOi Bo. 01) tO^<)UhmO'f-'y 

j^tim^ (©fiifci : 1 ) Lfzm^iEmmmirm 
\^fcz timii. i^vfcmmm 1 1 mmizm^ms. ( l 

i PFe/EC : DEC = 3 : 7) $-pML/cf^. 

[0 0 3 91 (5 ) mmms 

mmm 1 1 mm^zim Lfzmmmi:!fmii^ 1 4 rti^nx^ 
LJtujfiCT 1 i: mm(yymmm (lip Fs/e c : d e 

C = 3 : 7) S-j1.^«cl4rt{ca?gLJt. OV^T, 
$-^*';^0#ffl^tC-r i. t fc , K 7 ^ Ji^ y ^' X 
0, i'l-^«cl4rttca?g$tT.^s:SjB?S(i«@P[*Jtc#« 

ov^T\ i^vfzmmmit^m^zi^A^mmmmm 

^. 

[0 0 4 0] (6)lli6096 

J:ML/cSIJ6CTl fcISl«{c:«jg?Bi ( L i PFe/EC : 
DEC = 3 : 7) 5:iSS!Lfcf*. ±^U/clQfil5iJl t H 

ov>t\ IIJfi0iJli:l^«itcf^L/c«fig» 

S:5'l^tfcl4F*|lR^LT. iixSr K7-f ^ y ^'XrttcE 

^9mwi Ani,z&.m\.ti, z.ix(,zx^. isgi icrm. 

1 2<r>^\izmSi >J AcJDaSgjtrtJg^^as ^ i: i: 

5. r>\^x\ m.m:ffxhh\^MTiv^>ifx<nmmsm 



tmWii^i¥^mssi'smmi:^\^x. ^tii:mme</) 
[0041] (Dimmi 

Ltzmmmi tmmi,zm^Lfznm!i ( l i pfs/e 

C : DEC = 3 : 7) cr)ii?SXg*3 ilX^jSXg^-SS 

^xhh\.^^iT)i'^y:^'x<r>nm%x'n':>x, mfstc 

1 <0^^7fc^»«««tR i: L/C. 
[00421 (8)JtlS0ll2 

ji. i^Ltz^Mmi tnm^zmmi {i^ i pfs/e 

C : dec = 3 : 7) Sr^tfc^, ±J£L;tSQfiff«l 
[00431 (9) Jt«W3 

u>>&-,if^v-h (EC : ^*-;t^^— h ) a:rotr 

^>-;>&->+:^^-l> (PC :»K*-.+:^-h) Sr3 : 7 

(Li PFs) -frT^MM ( L i 

PFs/EC : PC = 3 : 7 ) ^Wm\^fzZ.t. ^.1/ 

izn^mM'^m^^mi-x . z.ixiimm3<rfi^:^'^ 

[00441 (10) itWJ4 

mm 1 1 mmzwm Ltzmsm. ( l i p Fs/e c : 

DEC = 3 : 7) <7)a7KXgtJj:t;f-^?iieS-M^p!fX 

hh\>^itT)vzi>:^x(r>nm%x''^->x. m^mnzmsi 

fc|Biait=^^*«BS«r8lSrfmL-C. Z.1x^immA<7) 

[00451 (1 1) &mm5 

imm 3 1 mmizmsi Ltzmmm (lip Fs/e c + 

PC) SrfflV\ *>OCl(7)f|^jgy3 4<7)ii?SX^fcJ:tX-i- 

*rs^s*;yx$>i, \^\iTiv^yA'x<r>mm%X''^'^ 
X. mmm^ 4i,zsm:^xiTim^^^j:i)^^fz^t]i)sv 

fi. JiiELy;:5ISfeffiJl i:ll«K#N*®»«€?ft«:f^L 
•C, ^n^itiKWScOf^TkSWH^mvtL^. 
[00461 (12) JtffiJfi?iJ6 

ISJfifi«2 1 miSAZ^l,t:mm ( L i N ( SO^ C^ F 

5) i/RC : DEC=3 : 7) SrfflVK 

>(fx<7)^m%x'n^x . ^muzmst:9xi:m=^^it^j: 
i/^-yfcztimii. ±T^Ltzmi^mi bmmiz4^7i(.mm 
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[0047] ( 13) imm? 

^<J-?-nnt LT.-K'J^ yfkfc'-'Jxy ( PVd F) 

^m^K i}--^m&mi tmmiz^Lfzmmm (lip 

Fs/EC : DEC = 3 : 7 ) eoaJBtlSfeJ: 

LtzmMm 1 y mmiznyknmnwM^ fts lt , zti 

<bt'::^'J7'>' (PVdF) (4. HtcSr»-^-fkLT(r^.|. 

Tb. ^i§x-^mbmm.vx . j^ajrscifckrj:'). 

[0048] (14) mms 
^0 -^-mmt vx^') y y -fbt- t y < p v d f ) 

(L i PFs/EC : DEC = 3 : 7 ) ^ffl 

t ^ . ^-onjgfij 1 b nm^z^Y^mmmnM.^^ l t , 
zix^}tw^s<r>i^A^nmnnMYbLfz. /-k'j 

^•y-fkb'riLyxy (PVdF) (COt-^TJi, ±3*i:|S|« 
v-;t-y h V-^' t WSSrflX Oiitf ^'-f rco t «0S: 

[0049] ( 1 5) Jt«C^J9 
IIMfi3J4i:|5l«c0iE&/St)® (Lii.osMni.aaMg 
o.04 04 Bo.oi+3/N'yUhBS'Jf-'>A) ^fflV^, 

li:|3I«lCil|!gLAc®»?K(LiPF6/EC : DEC 



= 3:7) (nmnMiiiii/^mjMi:m.m:fi':K$>h\^ 
i±T/u:fy/fx<r>nmfs.xffr,x. WMmizmm/f^^ 

mn'm&zbLtz. 
[00501 3 . mL-^m 

Ol^T\ ±.^C0X d i,Z LXimLfcm.i^mm:f}<6 0 0m 
AhcO|IMWl~6c7)m?aA~F, Bi(/ifciS^l~9 

X:) T\ 6 0 0mA<7)5E«^S5nB?fi>®E3E»«4. 2Vt: 
^:&^T'SmgS-C^«L^.rj^. 4. 2 VtcfiJ^Litf^li 

^. OV^T^ SiS (*52 5X;) T' 1 O-JJ-^ih L-t1^, 4- 
)^{4, Sis (*«J2 5'C) X\ 6 0 OmA<Oj!(i;«SST'« 
?fiSffi*>'2. 7 5Vt;:3r^S-c«cm$-ti:, mW^i)^^ 
WSi<7)tmmm^^iib h b . TE<0« 1 tcSR-r J: 5 ^fe 

[0051] ^fz. yt^mz. ztihco^mmmti^L 
xnmi 2<7)^®*t«$rffl^LT, n.^m<r>m^ttsi> 
ismi,zx<o mu-t^ b . tieo* i i,z^.-tx o 'k^^m 
m^^tifz. $<b{c, mmmi<^mmAbitm<i4com 
mv^m^^x. ±54i03EScs^i-^^^'/i't-r&3tm-9- 
^^fu^m*)MLxn^rc. -euT, #-9-^ ^yt/s<oiJc 

*$:*i^>^ i: . 04 izijk-i-X o ^^m^m^hixfz. ta 
ti, ^l<0*«S®fttr'5tc*JV%T, r^Oj tc*eDSrf+ 

[0052] 
[«1] 
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mm 


£ S & % 9 


fS 9c 




3jf y 


ft oAh 




A 




LiPF</EC:DEC=3:7 






6 0 2 




B 


L i MiCnt. «llg& MO«BiLti 


LiN(S(hCiF>)i 

/EC:DE03:7 






6 0 0 




C 


L i L«Mni. ttUga. MO«B«.ti 


LiPMLiN(SOsC«F»). 
/EC:DEO=3:7 






6 0 1 




D 


L i i. «Uni. Mllga mO«B«l « 


LiPF«/EC:DE(>=3:7 






5 9 9 




E 


Lii.«i(ni.«MgaMO«B%it 


LiPFi/EC:DBC=3:7 






6 0 1 




F 


L i 1. wi<nt.«UgaLMO«BcM 


LiPF./EC:DEC=3:7 






6 0 2 




R 




LIPF./EC:DEC=3:7 






6 0 1 




S 




LlPFi/EC:0EC=3:7 






5 9 9 


/xu 


T 




LiPF./EC:PC=S:7 


>5tU 




5 5 4 


WO 


U 


Li i.MUnt.»llgo.«iO«B«LM 


LiPFi/EC:DEC=3:7 


*L 




5 7 1 


WO' 


V 


Lii.MUni.t«Ug<Lw04B«..i 


LiPF./EC:PC=3:7 






5 2 7 


WO • 


w 


L i i.MUni.MlIga.»^)4BcM 


LiN(SOtCiFi)t 
/EC:DEC=3:7 


*L 




5 8 4 


WO 


X 


Li1.siUn1.wlfgt.MO4Bt.t1 


LiPFi/EC:DE03:7 




PVdF 


6 0 1 


/£L 


Y 


L i 1. nUxi t. nllg*, U>tBft M 


LiPF./EC:DEC«3:7 




PVdP 


6 0 1 




z 


Lli.Mllni.nUgk.M04BkBi 


LiPF«/BC:DEC=3:7 






5 8 3 


WO 



[ 0 0 5 3 ] 4 . gSii^*C7)^+ 

( 1 ) aj^)\,hm*j^^M,iJEmsmMt Lxm^-^fzm 

<7)mmsi:im-t^t. V>-rfLCO«?fit 6 0 0mA h<7) 

{±, yiiV7-i>i^-(,zmit^ixX\,^X. ^iz^^ii 
[00541 C^t<4. mf)?S4'C;b-r*Hc:fiqE^5;rk^J- 

m-Th i)K Ml y f--^ A{±i!(c^ Lx^tm am. 
^^M:xi>. ^miiizss&^)^^M.<r>Simimm.^^ 



mm) 

h t mk^-^>^- b <Oig-^^^« ( E C + D E 

c) im\^tzv^mi<^ms.Rt . ^^-^^^—vm 
±<^m^-^mm ( E c + p c ) sr ffl I ^fzitmm 3 o«?6t 

J:'3 4 7mAhflS<^r-5r<'^.|.C:i:**^*>i.. i/i, v 

h hOil^jg^ ( E C + D E C ) 

5:fflV^7tJtWJ4<50«?aui:. IS4^7&-;K^— M5l±<55 
(EC + PC) SrfflV^^ifc!KWI5<^^V5:Jt 

4 4 m A h<S< ^-dT V»S i: . 
[00561 ZtHt. m^^-Ji(^- htiffitt^qfiv^^ 

s^mm'-^\'^t:Mz^^^tif}m<^j:hmmbm< , 

( E C + P C ) ^fflV ^^^ik^J 3 iOm^teTii J: 

x/itmi\5(om.mvi,zis\>^xit. m^m^ixti^ (ie 
Sii i&t^msii 2) mzmmmi:^^i,zim^-\±hz 
t^mL<. mm^^mb^TLtim^^z^^f^it^ 
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[00571 -:ff. m^A-^^- mEi/^^A 

--t:^^- h{jt-^< mm^<r>mw}mm:ii:}^ 

htm^^-r^^-h<om-^mm (Ec+DEC) $:m 

li. »^^tifzmm (iESil i&ixftsi 2) mzm 
mni^^^izim^it^zti)<X'^hXotz'i:'yx. ia 

msm&mm^mi&(^mmmzwcm^m^^ 

coo 58] ZCOZtii. a/NVUhgJU^'^^^rjESS 

(Ec+DEc) ^m^^tzitmf>\4<7)mi&u 

tCfc V <± , IOWficm^fi*^^fh§» J: 0 t> 2 9 m A h 

[00 59] :iti(^cr)::tt>h, mT<50»JSA<B3<^*Hc 
nymM'SM.m\,zi5\^X\i. W^ij-^^^-Vtm^ij 

-rf^:^-vffm-^mm^m\^h:Ltifiim!,z^j:i>, l*> 
^OTicij^^T. nm<,zmi-rh. 

[00 601 {3) •?>if>m'}f'^Ai:jEWcm'^t 

^z}i\^x^i. mm^&izntx 29mA htdimmtm 

mmi)^&TLX\,^^Zbi3^i}^?>, ^fc. imm4cr>m 
mui,zfi\,^Xti. HBtc^i^tc. Mfiil 2(?51g&0r 



[0061] C^^{4, S«f: L-Cfflv^Tt L i P Fei)^ 

i-'yj^ijf. ^Ltzwtt^Lx-7>/f>^^>'imm 

^®±{C^.^E-ri)-COOH, -NH, -OH^t'<7) 

^Lrz^'x-f)<W^mizm^LX . dfDttffiTty-?- 
lESl 1— fe^'?U-^'l 3-ftffil 2|gfc:3ti»'tc:11 

[0062] il?B?;<fX<0#H^4' T-m^iOiijg 

nf>tifz. tfz, msizT^-tJio^j: ^/fxmi^i tc^a 
■Thmttt^ 1 2 a(r)^i>mif>^tiKc< . m-izytm. 

mnX'hh L i P FeCTJU^-^A^A^'^^L/i U^'^A 
-^5r>' (Li') fc^LT. iEffil l<^)^M^ft«il 

-t^t. z<r>Amiin.mmm±i,z^^-ts>-cooH . 

-NH. -OH^t-<7)vSttWtt«5r3-T-'f >-^^-ri.J; 

[006 3] l23(C^F-rJ:d(C. rxf;?.Pi^j 

fc:eH^§«<btr'^> 1 2 a3!)^Bg$ixS i: , S-fttf 4. 1 
2 a Ogi5ii-{4«M?g*^'#« L < V ^imizh htz^. Z 

<rmitts ^> 1 2 a <7)mmi,z A^^t^f m L^-r < 
-etT, mmuzv^^MinfmbsHKiiiLx:^ 

*«l%*k-r-S., -^LT, Zcr>:\m.X'miMV^ ::^fu?:mo 

-^Atii 0 o'c#jfi<7)ias-C'S?i?i%,^^?i§^^-rJt 

[0064] Cie^ClfcJi. 04<?)«m3&*BHR5tc^LTV^ 

^b^^oZtij^X'^^. IP*>. .i^yv-O^-ft^ftT&^fg 
y><biX.5JtWJ4cO«?ftU{Ct3V%Tti, 3E&^1f-f ^S'yl- 

<^)vw&if'^itLx\^h. zpj.znLx. mit^B^ifu 
»>hix^j:\-^mmmi<DmmA^zii\^x\±. m-<.zm^^ 

^it<r>mW}'tLX^^h. zcozbt^h. ^>ij>m') 
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[00 6 5] (4) Li PFsS-'J^'i'AiSfcL-CfflV^ 

LiN (SO2C2F5) t?:mm&<r>mnt-rhimm6 

^\>'>Ztt^>?>. Ztlii. Li N (SOzCzFs) 2{i 

(c, tt;«^0i]4O«?teuc7)j;3^ r;^'XDiAj {ceH-t'& 
L*>L^r3!»J/?>, LiN (S02C2F5)2S-^»?Sc7)ig® 
B, tJiVL i PFst L I N (SOzCjFb) 2<0^^ 

[00 66] Ztlii^ Li N (SOjCjFj) 2«L i P 

FeCOXol,zHFff)Xo^j:^mi^±t^j:\'^i)K HFJ: 

;''ci:#;c'^ix-S. «?fiB. Ctctev^Tti, ±j^L 
fca*(C:J: •) '";«r;:?.iiSP5Lj tZlsmT?>m^ttii> 1 2 a<?3 

z.i^tli, Z(7)Zti}-^. mz, HFcoXo^^m?:^ 

mizmm:^xi:m^^'^hb . m^ttsh^:W}±-rhm^ 
i%-i^izm^^-its>zti)<^mt^^'>x. wiiX'hht 

[0067] ( 5 ) mm.-^-^'i^'^nmcri.j^^ 
^^')-7-mfAtLxpv dF^m^^fz. )mmi(r>mM 
xt]mmQ<^mM.Yt,zi5\^x\t. vi-r^ttfommt 6 0 

[0 0 68] Ztl\t. dF\mM^'&<r)m^mA 
t:'=5rv^7t*6, t::PVdF$-^n-r-i.fcl;^?Si^ 

^^Lfz:^x{tmM^f>zmt.hZt^j:<^ ^izy 

Mt-t^tx'Uimmm-i^mfHihx ptc^i.. cic^) 

titb. Wm'^itZ»m:ffXti^m^LX\^^<Xi>. jSR? 



[0069] ( 6 > •7>'/iym'J ^-^Atcn A/H^K'J 

^imm^'s. (saitT'i : 1 ) 11^0114^0 

»«im?ftDco:^*<mmz i 0 t 1 6 m A h/v:(t[6l±L-C 

Wi^,izwjxi-th-?y:ff ym y f--^ a*^'-^*-^ ixT v ^i, 

^ L<<43 0«i%m±i:-r.?.c7)*<||^ 
[0070] ( 7 ) ^g|;irxcom«??S4'^coj§^^&cO 
mm 

^(>iz. mm:ff^(^wmnx'&.mLfztk. mm/f^hh 
\>MiTJ\^d!y:^'x<7)nm%x'^m Lfzmmm i crimMA 
mm:^:^$>i>>'MT)i'^y/fx(omms(.x'^mi'rc 
mm:^^cr>mm^x-kmLfzmmm5<7^mmE t . 

)v^y:ffx<r>^^x'msi. ^Ltzmme<rmmF 

t itiMt?> t . \^-rtL<r>m.mi> eOO mA hrSDlStf^ 

s.izit Lx . mmim±coimmm t t v ^ 

V ^-tmm t L < it^ihmmm'p ^zm^ ^^xi>. if <o i 

[007 1 ] 

[|&H3«7)^*] IMLtzXotz. ^^HBtctJV^Tfi, X 

^mmx'^ ?> J: diz^?>. 

[0 07 2] i/^. *5&B3{ci3v^-c«, mmmizm^L 
tismffxii^ ^m.'¥<r>wm§m^z^j:i£\,ZTmi.xu 
tzfm't^i^\^^Lxms.^-r^tiib. fe;-^»ji^*Jnr 
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-nax'^o, 01 (a) \mmjm^m^mz5F.^fm 

0T*>Os 01 (b) 01 (a) <35A-ABrffi?rqt 



[02] *^Bfl<7)^^*«»«-<j«?a^f^g-r6fci6 
[03 ] n.^<rmM(,zm&^ixt:m^ts(> t:^m\,z 
[ 04 ] mmmc^mmt imm(r>mmcr>yttsiMv-^ ^ 

;Pi:ift«^fi<ORS?r^-r0T'*> S . 

io-ff*mM«~<i?mfl&. 11-iES, i2 -ft@. 

13 -H:yfU~^', 14 - i'l^#:, 1 5- -iES^, 1 
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:^/S^aTff$ClS*a2TS5*5-t H AMOO AM03 AM05 AM07 AM16 

?m^»5*^ttrt BJ04 BJ13 BJ14 CJ02 CJ13 

CJ23 CJ28 DJ08 DJ16 EJ03 
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BAIT CA09 CBOS DA09 DA18 
EAll FA04 FA05 FA17 GA02 
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